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PREFACE

This document presents the results of a noise survey conducted in community
areas around three heliports in New York City. The purpose of the program was to
obtain noise data to further define the potential environmental impacts associated
with heliport operations in urban areas, to verify helicopter noise prediction meth-
odologies, and to develop heliport design guidance.

The work was sponsored by the U.S. Department of Transportation (DOT),
Federal Aviation Administration (FAA), Office of Environment and Energy, and
performed by the DOT/Transportation Systems Center (TSC) in cooperation with
the FAA Office of Environment and Energy.

Appreciation is expressed to the following for their support of this survey:

Mr. Elliot Summer FAA Eastern Region
Mr. Ted Korvaris FAA Eastern Region
Mr. William Benton Chief

New York Department of Aviation

Mr. John E. Meehan General Manager, Heliport Opera-
tions,

Pan American Airlines

Mr. Jerry Katz Downtown Heliport

Mr. Mike Farrell Downtown Heliport

Mr. Fred E. Quinn West 30th Street Heliport

Mr. Raymond G. Loughlin Director of Services, Roosevelt

Island Special Service Corporation
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1. [INTRODUCTION

The FAA is in the process of performing noise field surveys of
helicopter operations in urban areas within the United States. The
purpose is to gather needed information for defining noise problems with
in-service helicopter operations within urban areas. These noise data
collected will be used to further define the environmental problems
associated with helicopter operations, in urban areas.

On November 16-17, 1982, the FAA conducted a noise survey at three
heliports in the New York metropolitan area. All three heliports are
located in the borough of Manhattan in New York City and were selected
based on different criteria. Each has a unique set of operating
conditions and surroundings which afford the opportunity to assess and
evaluate noise levels from helicopters for various urban

characteristics.

Statistical community noise level data, measured over an 8-hour period
at each selected site, are provided which reflect the noise levels at
these sites from all local sources during that particular day. MNoise data
from individual helicopter operations are also provided. These data from
helicopter "targets of opportunity" are termed "survey data" as opposed to
"controlled test data,” in order to reflect the limited control over

factors which contribute to the variability of the measured noise levels.



T.1. SELECTION CRITERIA

In selecting heliports to perform a noise monitoring program,

criteria need to be established. The criteria used are as follows:

- location of people near the heliport which could be impacted by daily

operations

- sufficient number of operations (landings and takeoffs) to signify a

potential noise problem

good ground access encouraging use and growth of helicopter

operations.
- potential for future growth and expansion of operations

availability of locations to obtain reasonable community noise levels

with respect to impacted areas, from helicopter operations.

Evaluation of the criteria is more or less a subjective analysis
for selecting a heliport for monitoring, Location of people to the
heliport is considered the most important factor and therefore has greater
impact than any other factor for including that heliport in the

survey.

On Hovember 3, 1982, a survey was performed of the four primary
heliports located in Manhattan. Each heliport was viewed with respect to
the above criteria. The heliports surveyed were: FEast 60th Street
Heliport, East 34th St. Heliport, Downtown Heliport, and West 30th Street

Heliport.




Uf these heliports three were found to be acceptable to be included in the
noise survey. The East 34th Heliport was not selected for several
reasons. The East 34th Street heliport is adjacent to an elevated highway
(FDR Drive) with very poor ground access. There were no suitable
Tocations to place the noise monitors. OFf greater importance there were
no individuals residing in the vicinity of the heliport who would be
impacted by the operations at this heliport, even though it has the
greatest amount of operations (30,000 per year) of al]l the heliports in

the New York metropolitan area.

East 60th Street Heliport: This heliport is Tocated at 60th Street and

FOR Drive on the West Channel of the East River (Figure 1), Ground access
to the heliport is fair with a limited amount of parking. The heliport
has approximately 25,000 operations per year. The helfport is owned by
the city of New York but is managed by PAN AM as a support service for
shuttling passengers between Kennedy International Airport and Manhattan.
Since the heliport is owned by the city, it is open to public use on a
first come basis. It is the only heliport surveyed on Manhattan which can
provide a hangar for long-term parking or storage of helicopters.

However, the hangar facilities are limited in size and can accommodate
helicopters on the size of the Hughes 500. Refueling facilities are

available at the heliport.



The principle users of the heliport are executives who are ferried
between Manhattan and one of the regional airports or outlying corporate
offices. The other group of travelers are PAN AM passengers who are

flying first or business class with PAN AM.

There have been numerous noise complaints filed with the FAA and the
City of New York in regard to the operations at this facility. The
complaints come from two principle locations, the residents who reside on
Roosevelt Island and the residents of 500 East York Avenue. The people
who live on Roosevelt Island are located to the northeast of the heliport.
The people who Tive at 500 East York Avenue reside in a high rise building
directly behind the heliport at a distance of approximately 100-200

feet.

Downtown Heliport: This heliport is Tocated at the southern tip of

Manhattan by Broad and South Street near the Staten Island Ferry Terminal
(Figure 1), Ground access to the heliport is quite good, however, there
are no parking facilities except for drop-off and pick-up, specifically
courier service. The heliport has approximately 15,000 operations per
year. The heliport is owned by the city but is operated by the Port

Authority of New York and New Jersey.

The heliport is Tocated on top of an old pier which was converted into
its present use. The actual area available for helicopter usage is
approximately half of what was available when the heliport opened for
service. Deterioration of the piling at the end of the pier has reguired
@ reduction in available space for helicopter operations and availability
of helicopter parking spaces. It is not believed that this has affected

the overall operations or the number of operations at the heliport, but it




has Timited the number of helicopters that can park on the pad. There are

no refueling facilities available at this heliport.

The principle users of the Downtown Heliport are courier services.
The heliport is in walking distance of Wall Street and the financial
institutions that are located in the Battery area of Manhattan. Because
of the nature of service it provides and its nearness to Wall Street, the
heliport is also known as the Wall Street Heliport. It was also observed
that business executives use the heliport for quick access to and from

lTower Manhattan.

There are no known noise complaints from helicopter operations at this
facility, even though Battery Park is within walking distance of the

heliport.

West 30th Street Heliport: This heliport is located on the western side

of Manhattan at W. 30th Street and the Westside Highway (Figure 1).
Ground access to the heliport is gquite good with limited parking
facilities for visitors. The heliport is owned by the State of New York
and is operated by Air Pegesus. The heliport has approximately 18200

operations per year.

The heliport is located on top of a pier which has been resurfaced.
It has two primary landing zones with parking space available. Refueling

capabilities are available at the heliport.

The primary users of this heliport are executives and it is often
referred to as the VIP Heliport. The heliport is strategically located
near mid-town Manhattan so that business executives can easily enter and
leave the city from mid-town. Courier service was observed to be

limited.



The heliport is located in an area which is undergoing massive
redevelopment. At the present time the majority of the area is
warehousing and abandoned piers. Just one block north of the heliport the
city is constructing a convention and exposition hall. This new complex
encompasses an entire city block. There have not been any known noise
complaints registered with the city or the FAA with regard to operations

at this heliport.

As redevelopment continues along the Westside of Manhattan and the
convention center is completed, it is anticipated this area will undergo
significant changes in its Tand use characteristics. These changes are

expected to increase the helicopter operations at this heliport.




2. EXPERIMENTAL APPROACH

2.1 BASIC APPROACH

Community Noise Analyzers (CNA) were deployed on November 16-17, 1982,
in six selected community areas in the borough of Manhattan in New York City in
the vicinity of the West 30th Street Heliport, the Downtown Heliport and the East
60th Street Heliport., These systems accumulated continuous noise data throughout
the day, in 30 minute sampling periods, from 0800 to 1700 hours. Graphic-level
time-history recordings were also produced at two sites each day. These record-
ings provided a hard copy record of the temporal changes of the noise levels being
accumulated in the CNA systems. Instrument operators noted local intrusive
sounds in a log and on the graphic history.

In addition, at one of the above sites in the vicinity of the East 60th Street
Heliport and at 2 locations on the Downtown Heliport property, "target of oppor-
tunity" helicopter noise data were recorded on magnetic tape for subsequent labor-
atory processing. Measurement microphones were located under the flight track of
approaching and departing helicopters. The data obtained on target of opportunity
helicopters are termed "survey data" as opposed to "controlled test data" to reflect
the limited control imposed over factors which contribute to the variability of the
measured noise levels. Factors such as the absence of control or documentation on
helicopter performance or positional data, and the presence of non-homogeneous

ground characteristics and reflective surfaces.

2.2 MEASUREMENT LOCATIONS
Six community monitoring sites were selected in the vicinity of the West 30th
Street Heliport, the Downtown Heliport and the East 60th Street Heliport. Two
additional monitoring sites were selected on the property of the Downtown Heli-
port under the flight track of approaching and departing helicopters, The sites
(shown in Figure 1) are located as follows:
Site I: This site was located 600 feet northeast of the West 30th Street Heli-
port near a truck depot (Figure 2). Vehicles entered and exited the depot
parking lot, often within 50 feet of the microphone. The microphone, at a
height of five feet, was positioned in an unused railroad bed, overgrown with
weeds, adjacent to a large asphalt parking lot. The line of sight from the
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microphone to the heliport was partially obscurred by an unused viaduct
structure. Traffic on the West Side Highway, approximately 250 feet away,
and construction activity, aproximately 400-800 feet away, were clearly
audible. The construction noise included cyclic impact sounds from concrete
demolition. Echos and reverberations were noted from the various structures
in the area.

Site 2: This site was located on South Street approximately 700 feet north-
west of the Downtown Heliport in the plaza of the American Express Building
at the corner of Broad and South Streets (See Figure 3). The microphone,
offset 50 feet from the center of South Street, was set at a height of 5 feet
in a planter in the plaza which was 7 feet above the roadway. The micro-
phone had a clear line of sight to the heliport. The noise at this site was
dominated by constant vehicular traffic on South Street.

Sites 3 and 4: These sites were located on the pad of the Downtown Heliport
under the flight track of approaching and departing helicopters (See Figure
3). The microphones for Site 3 and 4, set at a height of four feet, were offset
234 and 150 feet respectively from pad No 2. The heliport surface (an old
pier) was concrete covered with asphalt,

Site 5: This site, approximately 250 feet west of the East 60th Street Heli-
port, was located in a playground area at the rear of an apartment complex
at 500 York Avenue (See Figure 4). The microphone, at a height of 5 feet,
was placed in a planter at the uppermost levels in the multilevel playground,
effectively 30-40 feet above the heliport surface. The view of helicopters on
the heliport surface was obscured by the west wall of the heliport. Heli-
copters on approach were in line of sight of the microphone until the final
stages of the approach. FDR Drive, with constant vehicular traffic, was one
of the dominant sources of noise at this site. It should be noted that the 26-
floor apartment building and other buildings nearby produced a reverberant
build-up of noises in the area.

Sites 6,7 and 8: These sites were all located on Roosevelt Island across the

East River from the East 60th Street Heliport (See Figure 4).

Site 6 was located east of the heliport 25 feet from the west shore of the
island, and offset 40 feet from the roadway, and 650 feet from the heliport.
The microphone, on a grass surface, was set at a height of & feet and had a

10
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clear line of sight to the helipad. Local traffic, traffic on the Queenshorough
Bridge, heliport operations and subway construction noise (riveting and
hammering) dominated the local ambient noise.

Site 7 was located approximately 200 feet south of the apartment complex on
the island, 200 feet from the west shore of the island and approximately 850
feet northeast of the East 60th Street Heliport. The microphone, set on a
grass surface at a height of 5-feet, had a clear line of sight to the heliport.
Nolse sources included local traific, traffic from FDR Drive across the river,
heliport operations and helicopter averilights.

Site 8 was located approximately 800 feet north of the apartment complex,
230 feet from the west shore of the island and approximately 2700 feet
north-northeast of the East 60th Street Helport. The microphone was set in
an unused concrete parking area. The line of sight to the heliport was
abscured by the land contour. Ambient noise included noise from local
traffic, traffic from FDR Drive across the river and aircraft overflights.

2.3 ACOUSTIC MEASUREMENT INSTRUMENTATION

A schematic of the acoustic measurement system is shown in Figure 5. The
statistical analysis systern consisted of a Gen Rad electret microphone (Model
1962-9610) equipped with a wind screen, oriented with its diaphragm parallel to the
ground plane. The microphone, at a height of 5, feet was connected through a GR
P-42 microphone preamplifier to a Gen Rad Community Noise Analyzer (CNA)
Model 1945, The CNA first A-weighted the signal through an electronic filter
network, then detected the signal with the equivalent of a "slow" sound level meter
response, converted the level to digital form, and stored the digital levels in histo-
gram registers. At the end of 30-minute periods, statistical indexes of Exceedance
levels (Ly, A-weighted noise level exceeded x % of the sample time) and the
equivalent continuous sound level (Leq) were extracted from the CNA on site by
operators. The systems were calibrated regularly at approximately three-hour
intervals.

Two locations were provided with Metrosonics model 404 Graphic Level Time
History Recorders which were connected to the output of the GR 1945 Community

Noise Analyzers. The graphic level recorders operated continously during the en-

13



tire 3-hour measurement period providing a hard-copy time history of the noise
levels measured.

Figure 6 shows a schematic of a typical system used at Sites 3, 4, 6 to record
data from targets-of-oportunity helicopters on magnetic tape for further labora-
tory analysis. The microphones at these sites were oriented for grazing incidence
(diaphragm perpendicular to the ground plane) and were mounted at a height of
four feet. The analog signal was amplified to a suitable recording level. The signal
was recorded on one channel of the tape recorder and simultaneously applied to a
pre-emphasis network prior to recording on the second recorder channel. The pre-
emphasis filter attenuated those f requencies below 10 kHz at a rate of 20 dB per
decade. Additional gain was applied to the filtered signal to boost the high-
frequency portion of the acoustic signal, effectively increasing the high-frequency

dynamic range of the measuring system,

2.5 ACOUSTIC MEASUREMENTS

Measuring systems were deployed and statistical noise data gathered during
the periods from 0800 to 1700 hours at Sites | and 2 on November 16, 1982, and at
Sites 5, 6, 7 and 8 on November 17, 1982 (see Figure 1). Noise data were
accummulated in the Community Noise Analyzers for sixteen continuous, 30-
minute, periods. At the end of each period, statistical data in the form of
Exceedance levels (L4 %) and equivalent continuous sound level (Leq) were manually
extracted from each unit. Operators noted local intrusive sounds during each
period. At selected sites and as time permitted, 5-minute counts were taken of the
local traffic during each measurement pericd. At Sites 1,2, 5and 7, graphic-level
time-history recordings were produced in conjunction with the accumulated CNA
data to provide a hard-copy record of the continuous noise levels measured,
Intrusive events were appropriately noted on the graphic history,

At Sites 3 and &, Helicopter operation (targets of apportunity) including
approach, takeoff, flat-pitch idle-thrust (2 headings) and hover-in-ground-effect
(HIGE) at approximately 5 feet (2 headings) were recorded on magnetic tape.

At Site 6, in addition to the continuous statistical data, data from normal
approach and takeoff "targets of opportunity" were recorded on magnetic tape
throughout the day. The tape recorder was operated only during periods of actual

aircraft overflight.

14
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2.5 HELICOPTER OPERATIONAL PROCEDURES
2.5.1 Downtown Heliport
Aircraft using the Downtown Heliport were contacted by the Heliport Opera-

tors, and requested to cooperate In this survey. Pilots were instructed by radio as

follows:
1)  Approach the heliport using a northwest heading and make a "normal

descent over the two-rnicrophone measurement array to helipad MNo. 2.

2)  Set skids down on helipad No. 2 along the same heading as approach and
achieve a flat-pitch idle-thrust configuration for a period of 30 to 60
seconds.

3)  Add power and achieve hover-in-ground-effect (HIGE) with skids
approximately 5 feet above the pad (30-60 seconds); rotate heading 90
degrees (30-60 seconds); lower back onto pad with new heading and once
again achieve a flat-pitch idle-thrust configuration (30-60 seconds).

i) Depart to the southeast over the microphone measurement array using

"normal" departure procedures,

2.5.2 East 60th Street Heliport
Helicopters using the East 60th Street Heliport were not given any procedural

instructions and followed their normal approach and takeoff routes.
They were however contacted on approach by the Heliport Operator and
requested to note their altimeter readings as they crossed the west shore of

Roosevelt Island (i.e. over measurement Site No. &).

2.6 SUPPORTIVE DATA

Heliport traffic logs were obtained from the three Heliport managers giving
time of operation and type of aircraft, No tracking data or helicopter operational
data were obtained. It is noted, however, that a 3-degree Visual Approach Slope
Indicator (VASI) was operational at the Downtown and East 60th Street Heliports.

16




2.7 DATA ANALYSIS

Statistical indexes were automatically calculated on-site by the Community
Noise Analysis systems and manually extracted at the end of the 30-minute
measurement periods by the instrument operators. Statistical data include the A-
weighted exceedance levels (Ly %), the equivalent continuous sound level (Leq) and
the maximum and minimum levels measured during the period (See Section 3.1).

Selected representative graphic level time-histories were prepared showing
the time varying helicopter noise signatures at the various measurement sites (See
Section 3.2).

The analog magnetic tape recordings of the measured survey noise data
obtained at Sites 3 and 4 at the Downtown Heliport and at Site 6 on Roosevelt
Island (East 60th Street Heliport operation) were anlyzed at the TSC laboratory in
Carmbridge, Ma. The recorded data were reproduced, filtered and digitized in one-
half second integration periods using a Gen Rad 1921 One-Third Octave Real Time
Analyzer and stored on magnetic disk, The stored data, 24 one-third octave sound
pressure levels for each one-half second record, were processed using "slow" sound
level meter response characteristics to obtain single event sound level data, includ-
ing maximum A-weighted sound level (L o5p), Sound Exposure Level (LAE), spec-
trum levels at the time of Lagp and the duration (seconds) between the 10-dB-
down-points (L asp-10) of the A-weighted noise level signature. Twenty-four
records were averaged together to obtain a 12-second energy average of spectral
levels and the A-weighted continuous equivalent sound level (Leg) for the flat-pitch
idle-thrust and hover-in-ground-effect data (See Section 3.3).

No corrections were applied to the reproduced data to account for meteoro-

logical condition or aircraft deviation from a reference flight track.

17




3. EXPERIMENTAL RESULTS

3.1 STATISTICAL NOISE LEVEL DATA

Tables [-6 present statistical noise levels (Exceedance Levels L%) for each
30-minute measurement period at each of the six community measuring sites. The
arithmetic average and standard deviation of the statistical levels at each site are
summarized in Table 7. Included in the tables are maximum and minimum levels as
well as equivalent continuous sound levels (Leg).

The statistical description of the environmental noise over the selected mea-
surement period establishes a statistical context within which the environmental
impact of helicopter noise levels may be evaluated. For example, the L90 is gener-
ally used as a measure of the residual or background noise level, while the L50 to
L10 levels are used sometimes to describe traffic noise. In some cases, Leq is used
as a single-number description of community noise. However, there is no presently
accepted single-number statistical descriptor which is used to account for the im-
pact of helicopter noise on the community.

Although statistical noise data do not permit identification of single events,
detailed observations of individual events, as logged by instrument operators, are
presented in Appendix A (Physical and Weather Data) which can be used to quantify
the specific impact of noise resulting from helicopter operations. With a knowl-
edge of the physical data, and with the on-site recorded graphic level time his-
tories a mathematical adjustment was made on the statistical data (See Section 3.2
for sample histories). For this analysis, the Lyjjax, L5, and L20 (L20 is approxi-
mately equal to Leq + | dB from Table 7) levels were recalculated eliminating the
noise from heliport operations from the statistical data. The analysis was per-
formed at Sites 1, 2, 5, 6 and 7 for five of sixteen periods at each site to obtain
statistically reliable data. The analysis at Site 6 was performed using single event
data reproduced from magnetic tape. The analysis at Site 8 is based upon the
results obtained at Site 7, the Site § statistical data, and the ebserver's on-site
physical data.

The results of this analysis are summarized in Figure 7 which show average
LmAx, L5, and L20 noise Exceedance levels, both with and without noise estimated

from heliport operations.
Based on the statistical data presented in Tables 1-7, the adjusted statistical
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Table No. 1

STATISTICAL NOISE LEVEL DATA
(30-minute periods)

Site No. 1 - Vicinity of West 30th Street Heliport
New York, New vork — November 16, 1982
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Takble No. 2

STATISTICAL WOISE LEVEL DATA
(30-minute periods)

Site No. 2 - Vicinity of Downtown Heliport, South Street
New York, New York — November 16, 1982
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Table No. 13

STATISTICAL NOISE LEVEL DATA
(30-minute periods)

Site No. 5 - Apartment Playground West of East 60th Street Heliport
New York, New York — November 17, 1982
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Table Np. 4

STATISTICAL NOISE LEVEL DA TA
(30-minute periods)
SeEiaahen ! e
Site No. 6 - Roosevelt Island, 650 Feet East
of East 60th Street Heliport
New York, New vork — November 17, 1982
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Table No. &

STETIETICEL WOUISE [FF TRTR
(30-minute periods)

Site No. 7 - Roosevelt Island — South of Appartment Complex
East 60th Street Heliport
New York, New York — November 17, 1982
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STATISTICAL NOISE LEVEL DATA

Table No. 6

(30-minute periods)

Site No. 8 - Roosevelt Tsland, 2100 Feet North - North-Fast

East 60th Street Heliport
New York, New York — November 17, 1982
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Table No. 7

SUMMARY STATISTICAL NOISE LEVEL DATS
(Average of 16 30-minute periods)

New York, New York — November 16 - 17, 19g2
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fise data shown in Figure 7, and the physical data contained in Appendix A, the
environmental noise at each of the measurement sites may be described as in
Sections 3.1.1-3.1.6 below.

3.1.1 Site I: Vicinity of the West 30th Street Heliport (see Figure 2)
During the 8-hour monitoring period, noise levels ranged from 52 to 86 dBA.

Traffic on the West Side Highway, approximately 250 feet away, and construction
activity, 400-800 feet away, dominated the ambient noise. Occurring less fre-
quently was noise from local trucking activity in the depot parking lot where maxi-
mum noise levels ranged from 66-81 dBA. Vehicles at low speeds often passed
within 50 feet of the microphaone position at an average rate of 3 vehicles per 30-
minute period (See Appendix A, Table A-1). The construction noise at this location
included occasional impact sounds from concrete demolition activity which ranged
from 69-84 dBA, amplified by echos and reverberations from various structures in
the area. Helicopter overflights not associated with the heliport accounted for 3-4
events per 30-minute period ranging in maximum noise level from &3 to 79 dBA,

Also occurring at this site was noise from helicapter operations at the nearby
West 30th Street Heliport which averaged 3 per 30-minute period, with the maxi-
mum neise level ranging from 67-83dBA. Although the noise from helicopter opera-
tions associated with the heliport were audible, they occurred for only brief periods
and had little effect on the statistical noise levels. This is shown in Figure 7 where
it can be seen that mathematicall y removing the influence of the noise from heli-
port operations reduced the average maximum level only 2 dB, while the average
L5 and L20 levels were unaffected.

3.1.2 Site 2: Vicinity of Downtown Heliport (see Figure 3)

The noise levels at this site ranged from 63 to 97 dBA during the 8-hour
monitoring period. The noise was derived from congested city traffic, including
constant flow vehicular traffic on South Street. Several vehicular traffic counts on
South Street showed between 150-522 automobiles and 18-72 buses and trucks per
3D-minute period (see Table A-2). The maximum noise from individual vehicles
ranged from 74-85 dB. Helicopter overflights not associated with heliport opera-
tions (3 events per 30-minute period) ranged from 70 to 80 dB. Occasional auto and
truck horn blasts, police and ambulance sirens and ship horn blasts in the nearby
harbor accounted for maximum levels ranging from 84-96 dBA.
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Helicopter operations at the Downtown Heliport (approximately 5 per 30-
minutes) ranged from 75 to 84 dBA at this site, In comparison to the noise from
the congested traffic, the noise from heliport operations, although characteris-
tically discernable, made little impact on the area. This is shown in Figure 7 where
it can be seen that mathematically removing the influence of helicopter operations
had no effect on the Lyjax, L5 or L20 statistical levels.

3.1.3 Site 5: Vicinity of the East 60th Street Heliport (see Figure &)
- Although the line of sight from microphone to helipad surface was obstructed

by the west wall of the heliport, the helicopters were clearly visible from the
microphone during the last stages of approach, after departure and during some
hover operations above the helipad, Noise levels ranged from 67-92 dBA during the
8-hour monitoring period at this site. The ambient noise level was dominated by
automobile traffic on FDR Drive adjacent to the East River. The distance from
the microphone to the near lane of FDR Drive was approximately 20 feet (see
Figure ). The high volume stream of traffic, on this six-lane controlled-access-
route with no truck trafiic, was constant through the day keeping the background
noise within a narrow range of 70-73 dBA.

Helicopter overflights not associated with the heliport average 4 per 30-
minute period with maximum levels ranging from 72 to 84 dBA. There were few
other audible noise sources in the area except for sporadic construction noise with
maximum levels varying from 79-38 dBA. Children rarely played in the playground
during the measured period since it was quite cold.

Although the noise level from traffic on FDR Drive was quite high at this
site, helicopter operations occurring at the nearby 60th Street Heliport were
clearly audible. Heliport operations averaged 6 per 30-minute period, ranging in
maximum level from &5 to 91 dBA. Echos and reverberations of helicopter noise
from building surface reflections, especially from landings, were clearly evident.
From Figure 7 it can be seen that mathematically removing the influence of heli-
copter operations from the measured statistical data reduced the average
maximum level by 7 dB, the average L5 by 5 dB and the L20 by 2 dB.

28




306 Site 6 Rooseveit [sland lsee Figure 4}

During the 8-hour monitoring period, noise levels ranged from ¢1-9] dBA.
Traffic noise from local roads, from the Queensborough Bridge, and construction
noise dominated the ambient noise. Traffic counts taken during five selected
periods show a range of 13-42 autos and 3-7272 buses and trucks per 30-minute
period, as shown in Appendix A, Table A-%. The construction noise at this site
consisted mostly of riveting, which had a typical maximum noise level of 75-80
dBA, and hammering (70-75 dBA). Helicopter operations from the E. 60th Street
Heliport across the river averaged 6 per 30-minute period. The maximum noise
recorded at this site from the heliport operations ranges from 78 to 92 dBA. It can
be seen from Figure 7 that mathematically removing the influence of helicopter
operations from the measured statistical data reduced the average maximum level
by & dBA, the average L5 by 4 dBA, and the average L20 by 2 dBA. 1t should be
noted that in the absense of construction noise the L5 would be reduced approxi-
mately & db.

3.L5 Site 7: Roosevelt Island (see Figure 4)
During the Z-hour monitoring period, noise levels ranged from 59 to 90 dBA

(children shouting into the microphone not included), Noise from traffic on local
roads and from the FDR Drive across the river dominated the ambient noise, Noise
from buses and trucks ranged from 68-77 dBA, while noise from helicopter over-
flights-not associated with East 60th Street Heliport operations (5 per 30-minutes)
ranged from 66-77 dBA, Sporadic high-level events in close proximity to the
microphone included a truck crashing into the curb (103 dBA) and shouts from
playing children, 100-108 dBA, as shown in Appendix A, Table A-5,

Helicopter operations from the East 60th Street Heliport averaged 6 per 30-
minute period. The maximum nojse resulting from heliport aperations ranged from
76-82 dBA. It can be seen from Figure 7, that mathematically removing the in-
tluence of heliport operations from the measured statistical data reduces the aver-
age maximum level by § dBA, the average L5 by 3 dBA and the average L.20 by 2

dBA.
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3.1.6 Site 8: Roosevelt Island (see Figure &)
During the 8-hour monitoring period, noise levels ranged from 53 to 78 dBA.

The ambient noise at this site was dominated by local traffic and traffic from FDR
Drive across the river. Maximum noise levels from local individual truck passbys,
which averaged & per 30-minute period, ranged from 59-71 dBA. Helicopter over-
flights not associated with the E 60th Street Heliport accounted for approximately
7 events per 30-minute period, ranging in maximum noise level from 59 to 76 dBA
(see Appendix A, Table A-6). Other sporadic noise which occurred at this site in-
clude East River tugboat noise (58-64 dBA), sirens (58-68 dBA), and construction
noise (60-61 dBA).

Helicopter operations at the E. 60th Street Heliport across the river averaged
approximately 6 operations per 30-minute period, with maximum levels ranging
from 67 to 77 dBA. As shown in Figure 7, mathematically removing the influence
of helicopter operations would reduce the Lyjax by 3 dBA and the L5 by 2 dBA,

while the L20 remained unchanged.

3,2 NOISE LEVEL TIME HISTORIES
Representative graphic level time history recordings are presented.

3.2.1 Community Sites 1, 2, 5and 7

Figures 8-11 present continuous noise level histories of selected time periods
as measured at Community Sites 1, 2, 5 and 7, respectively. Shown on the charts
are observer notes concerning local sound sources including heliport operations and
heicopter overflights.

At Site 1, the ambient noise level was dominated by traffic on the West Side
Highway and construction noise. Helicopter overflights and heliport operations are
clearly distinguishable above the background. (Figure §)

At Site 2, the high background noise level is from the constant flow of vehi-
cular traffic on South Street. Noise from heliport operations is distinguishable, but
clearly dominated by high level traffic noises. (Figure 9)

At Site 3, the high-volume, constant stream of traffic from the nearby FDR
Drive creates an almost constant background level between 68-70 dBA. Helicopter
operations and overilights are clearly evident above this background. (Figure 10)

At Site 7, the low ambient levels shown resulted from local traffic as well as
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(see Figure 1. for site locations)
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(see Figure 1. for site locations)

South Street, New York, N.¥. — November 16, 1982

Noise-Level Time History Data - Site No.

Vicinity of Downtown Heliport

Figure 9.
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Noise-Level Time History Data - Site No.

Figure 10,

t Heliport

Apartment Playground West of East 60th Stree
New York, New York — November 17, 1982

(see Figure 1. for site locations)
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traffic from FDR Drive across the river. Heliport operations are evident, as well
as helicopter overflights. (Figure 11)

The synchronized graphic histories of Figure 12 show the resulting noise, as
measured at Roosevelt Island (Sites 6, 7) and west of the heliport (Site 5), from
four heliport operations, two approaches, one landing and one on-heliport heli-
copter movement. The data for Site 6 were reproduced from a magnetic tape
recording of individual events, while the hard copy histories for Sites 5 and 7 were
produced on-site,

The approach path of the two helicopters shown landing (See Figure 12) was
from the north along the east shore of Roosevelt Island, then westerly across the
island over the microphone at Site 7, then across the river to the heliport. At the
heliport and above the intended landing pad, the helicopters execute a 180-degree
turn in the hover mode prior to setting the skids down and reducing power to idle
conditions. The above path is apparent from Figure 12, where the noise from the
approach at 15:53 is seen to occur first at Site 7, then from the direct overflight in
close proximity to Site 6. The final approach is recorded at Site 5, whereas the
noise from the 180-degree turn in the hover mode prior to setting the skids down is
clearly recorded at all three sites.

On takeoff at 15:56 (Figure 12), the pre-flight preparation is also recorded at
all three sites. The takeoff path is along the Queensborough Bridge to the south of
the microphones of Sites 6 and 7. The impact at Sites 6 and 7 for the over island
portion of the flight is seen to be less than the on-pad pre-flight preparations.

In the on-pad maneuver at 16:01 shown in Figure 12, a helicopter was moved
from one end of the heliport to the other under its own power in the hover mode.

The resulting noise signature at the three sites is evident.

3,2.2 Helipad Site No. 3
Figures 13-14 present graphic noise-level time-histories of helicopter opera-

tions of 4 selected helicopters as measured at the Downtown Heliport. Helicopters
approached and departed directly over the monitoring site. Shown in the histories,
in addition to the approach and takeoff noise signatures, are the data measured for
two headings of the helicopters during flat-pitch idle-thrust and hover-in-ground-
effect, with skids 5-feet above the pad (see Section 2.4 for helicopter operational
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procedures), Surmmary data and 1/3 octave spectra for these and other helicopter

events at Sites 3 and 4 are included in Section 3.3,

3.3 SURVEY NOISE DATA (INDIVIDUAL EVENTS)

Helicopters measured as "targets of opportunity" and analyzed as individual
@vents are listed in Tables 8 and 24 for the Downtown Heliport and the East 60th
Street Heliport, respectively. Summary survey noise data tables for these events

(Tables 9 and 23) include the following indexes.

EV Event No.  (see Table No. & for Helicopter type)

SEL LAE Sound Exposure Level (dBA)

DBA(m)  Lasm Maximum A weighted Sound Level (dBA)

OASL Losm Maximum Overall Sound Level (dBA)

PNL(M)  Lpnm Maximum Perceived Noise Level (PNdB)

PNLT(M) LpNTM Maximum Tone Connected Lpy (PNdB)

DUR(A) Duration between "10 dB-down" points of Lag Time

History (seconds)
Indexes were calculated using measured data uncorrected for temperature
and humidity. There were no controls or documentation on helicopter position or

performance.

3.3.1 Downtown Heliport Operations

Table 9 presents summary noise level data of the approach and departure of
helicopters using the Downtown Heliport during the period 12.00-14.00 hours on
November 16, 1982, measured 294 feet from Helipad No. 2. All flights were
approximately over the microphone array.

Tables 10-13 present 1/3-octave frequency spectra (25 Hz-10 kHz) measured
at the time of LpnTM for approach and takeoff events listed in Table 9. The data
for four types of helicopters (Bell 206B, Boelkow B105, Bell 206L and Bell 206L-1)
were measured at Site 3,

Tables 14-23 present 1/3-octave frequency spectra and A-weighted equiva-
lent continuous levels (Leq) of noise propagated while the above helicopters were in
the flat-pitch idle-thrust and hover-in-ground-effect configuration (2 headings
each). The speciral data presented is the energy average of a 12-second period of

data chosen during a period of stable helicopter operation. Data is provided both
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at microphone 3 and 4 (294 and 150 feet respectively irom the center of heiipad
No. 2).

An inspection of the Leq data of Tables 14-23 shows a drop-off rate of 5.6 dB
per distance doubling (150 to 296 feet) for the hover-in-ground-effect data and 7.2
dB for the flat-pitch idle-thrust data. The Leq hover data are closely grouped
between helicopters tested (5-7 dB), while a 20 dB spread in the Leq data is noted
between helicopters measured during the flat-pitch idle-thrust configuration. This
may be indicative of a large variability in the performance of the idle-thrust

maneuver.

3.3.2 East 80th Street Heliport Operations
Table 25 contains summary survey noise level data of the approach and

departure of helicopters at Site 6. Because of construction work in the vicinity of
Site 6, only those events uneffected by the construction noise were processed (See
Table 24 for helicopter type and altitude over the west shore of Roosevelt [sland as
provided by the individual pilots). Note that, in general, the approach track was
directly over the Site 6 monitoring site; however, the departure track was approxi-
mately 400 feet south of Site 6. The elevation angle of departing helicopters to
the microphone is estimated to be between 20 and 30 degrees.

Tables 26-31 contain 1/3 octave frequency spectra (25 Hz-10 kHz) at the
time of LpNTp for approach and takeoff events measured at Site & as listedin
Table 25. The six helicopter types measured are Augusta A109, Bell 206B, Bell B-
222, Bell 206L, Bell 477 and Sikorsky 576
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4. DISCUSSION

4.1 COMMUNITY NOISE DATA

Traffic noise was seen to dominate the ambient noise levels at Sites | and 2
to the extent that mathematically removing the contribution of the noise from
heliport operations from the cumulative noise statistics showed heliport operations
having little or no impact on the noise measured at these two sites (see Figure 7).

The ambient noise level at Site 5 in close proximity to the heavily traveled
FDR Drive was also dominated by traffic noise, but in a narrow range of 70 to 73
dBA. Mathematically removing the noise contributed by heliport operations to the
statistical noise data measured results in a decrease in the average Exceedance
levels representing the high ambient noise levels. The L5 and L20 Exceedance
levels (Figure 8) are shown to decrease by 5 and 2 dB respectively and could be
considered a measure of the noise impact of heliport operations at this site.

Similarly, mathematically removing noise resulting from heliport operation
from the statistical data measured at Sites 6, 7 and 8 on Roosevelt Island resulted
in a decrease in the average Exceedance levels representing the high ambient noise
levels, The L5 and L20 levels were seen to decrease by: Site 6, & and 2 dB; Site 7,
3 and 2 dB; Site &, 2 and 0 dB respectively,

4.2 SINGLE EVENT SURVEY DATA

Data on individual events recorded on magnetic tape at Sites 3, 4 and 6 were
processed and are presented as "survey data", without controls on helicopter per-
formance or position and without corrections applied for temperature, humidity or
aircraft position. All of the above would be mandatory in a "controlled" test pro-
gram.

As part of an overall survey being performed by the FAA at heliports in other
metropolitan areas, these data will be evaluated with respect to: nolse levels

observed at other heliports in urban aceas.
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HELICOPTER TARGETS OF OPPORTUNITY

NOVEMBER 14, 1982

EVENT

LT p—

o N D

0

10
11
12
i3
14
15
16
17
18
19
20
21
22
23
24

OFERATION

e e i bt

APPROACH
TAKEOFF
AFPROACH
APPROACH
TAKEOFF
AFFROACH
TAKEOFF
AFFROACH
TAKEDFF
APPROACH
TAKEQOFF
AFPROACH
TAKEOFF
APPROACH
TAKEQFF
AFPROACH
TAKEOFF
APPROACH
TAKEOFF

TABLE NO,

8

DOWNTOWN HELIPORT OPERATIONS

HELICOPTER TYFE
BOELKOW B-105
BOELKOW B-10S5
BELL 204E
BOELKOW B-105
BOELKOW B-105
BELL 20s&L
BELL 206L
BODELKOW B-105
BOELKOW B-105
BELL 204B
BELL 204B
BELL
BELL
BELL
BELL
BELL
BELL
BELL
BELL

REG#
N3D.J
N3DJ
NO1lW
N250
N250
NZ2EW
N2BW
N?3804
N73B0A
N7&V
N7&V
N50JA
NS0JA
N15G
N156G
NZ212EW
N212BW
NS019T
NSO19T




SEITE: 3

EV SEL
AFPFPROACH

& 104.5
a F4.8
L 104.7
11 b7
13 105.4
15 100.2
17 78.6
1% 103.6
o 101.2
23 1G1.4
TAREDFF

7 PO+9
10 ?21.1
12 Fo.1
i4 4.2
15 28.3
i3 4.7
20 23.9
22 742
24 9741

DOWNTOWN HELIPORT OFERATIONS

SUMMARY SURVEY NOISE LEVEL DATA

TABLE NO,

AS MEASURED X

?

(294 ft FROM PAD CENTER)

IEAH)

103.2
87.1

9.2
G244
92.8
3.9
4.5
P07
e
?5.8

P12
83.6

P16
20.5
235
8%9.%
B4.%
2.7
93.1

OASFL

112.1

F4.3
109.7
100.9
106,2
106.5
102.5

8.6
10440
10645

799
F0.7
P7.5
P32
?8.8
?4.8
0.5
791
F8.3

FHL (M)

115.9

9.6
111.4
105.3
111.4
107,39
106.6
106.7
107.5
108.0

104.4

5.9
104.0
103.5
107.0
102.2

4.0
105.4
105,7

noTs1sC
12/30/82

NOV. 16y 1982
FNLT (M) DURCA)
116.5 445
100.4 13.0
112.1 740
105.2 6.0
112.5 745
108.4 10.0
107.4 5.9
i08.1 15.3
107.9 Z.0
108.5 8.0
104.4 9.0
P75 G40
105.6 S0
105.0 3.0
109.2 &0
104.0 740
B7.8 24,5
107.1 b ]
107.6 5.3

¥ —-SURVEY DATA- LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY.
NO CONTROL ON HELICOPTER FOSITION OR PERFORMANCE.

(S5EE TABLE 8 FOR
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TABLE MO, 10
BELL 70&B HELICDPTER {(JET RANGER)D

poTA/TSE
173 OCTAVE FREOUEHCY SFECTRA =t PHLTmE: 12/20/82
AS MEASURED AT THE DOWNTOWH HELIFORT %
SITE: 3 {294 ft FROM PAD CENTER) HOY 14, 1982

LEVEL db rel microFASCAL (25Hz - 10kH=z?

EVENT 8 aFFROACH (REGH 01W}

g4.0 71.4 77.3 79.8 BO.1 78.1 72.7 @3,5 B4.1 B3.3 B3.3 7.4 BO.V B3.5
g0.5 7.1 79.7 744 74.4 7i.5 V0.5 &9.3 67.3 &&.4 45.1 45.2 44,5 0.0

EVENT 13 AFPPROACH (REGE 742

101.5 B7.9 92.4 89.4 85,4 63,5 88.7 93.9 F5.4 B7:5 9i.3 90.8 BF.1 B4.4
g%,.4 B3.4 B2.5 BO.6 7%.5 77.3 74.3 75.2 3.1 T2.0 7100 719 8.1 0.0

EVENT 1& TAKEDFF LREGE 7a\?

g8.0 75.7 BO.9 74.3 71.2 62.4 BO.0 79.2 ¥3.2 84,5 90,5 88.7 84.7 B4.0
82,7 81,9 82.1 82,1 82.4 BO,5 81.3 BO.7 77+5 74.4 75.3 74.5 Fr.oR 0.0

EVENT 17 AFPROACH (REGE S0Jal

[

9,5 84:3 7.6 B&.7 791 78.2 BI.4 g8.7 94.2 90,7 92.5 73.0 0.7 S0
g7.4 83.3 BO.4 7B.2 74.5 T74.1 2.8 70,9 &8.9 &£7.9 47.5 &%.0 74,7 0.0

EVENT- 18 TAKEOFF (REGS* S0JA)

4.5 75.3 Fa.4 71.1 7042 7%.4 75.2 73,8 B7.% B1.3 B4.5 B3.4 B85.3 85.0
1.1 9.1 7.1 75,0 77.8:75.2 76.0 73,9 71.5 70.0 47.2 &9.3 1.1 0.0

EVENT 1% APPROACH (REG* 135067

g5.% 74.1 B83.5 79,2 74.5 84.2 81.1 74,5 87.0 2.4 84.7 82,7 85.3 879
91,4 88.4 84,3-84.9 84,2 81,2 79.1 F5.8 73,9 75.9 69.7 70,7 70.3 0.0

EVENT 20 TAKEOFF (REG# L5067}

7.0 A& 73,7 49,1 S8.7 78,8 F3.3 72,0 79,2 77.7 Bl.4 B1.580.1 TTed
Ta.d 74,4 72.0 48.2 44,8 &5.2 43.3 £0.0 57.7 #3,1 51.9 51.4:74%.4. 0.0

EVENT 21 AFFROACH (REGS# 212BUW
101.0 BA.3 27.0 BE.S 53,7 B4.7 F0.8 F5.4 94.7 g3,5 §1.2 $2,2: 88,1 87.4
4.0 B4.1 B2:5 PP.P 7B.4 PO.T I4.9 7340 Fieh 72,3 70,4 49,7 &F.2 Q.0
EVENT 22 TAREDFF (REGE 212BW)

22.3 BO.4 Bé.S 723 Téub B4.0 79,4 79.% 90.5 BS.4 BY.4 BE.WQ B4.2 Ba.4
g2.7 B1.2 82.3°82,5 82,3 BO.2 79.4 78,2 74,5 2.0 &F.4 6B8.2 &&6.3 0.0

£ — TURVEY DATA. LEVELS UNCORRECTED FOR TEHFERATURE AdD HUMIDITY .
¥O COMTROL OM HELICDFTER POSITION Ok PERFORMANCE .
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SITE:

EVENT &

105.2103.5
P64 93.3

EVENT 7

8%.5 90.7
B2.2 83.0

EVENT 9

105.1102.2
92,7 1.2

EVENT 10

TFe7 707
79.5 81.5

EVENT 13

P5.1 99.0
?2.1 90.3

EVENT 14

B4.5 87.2
7%.8 80,7

¥ = SURVEY DATA-»

BOELKOW B~105 HELICOPTER

1/3 OCTAVE FREQUENCY SPECTRA at PNLTmax

AS MEASURED AT THE DOWNTOWN HELIPORT X%

3

(294 ft FROM PAD CENTER)

LEVEL db re20 microPASCAL (25Hz - 10KHz)

S e e S o e St S ] . . S 554 - - e B S i S

AFPFROACH

80.4 946.% 79.5
0.4 B7.7 BS5.9

TAKEOFF

69.7 74.8 80.1
B2.4 79.1 7645

APFPROACH

B2.3 91.1 92.8

82.6 87.1

85.3

TAKEOFF

63.4 71.1
79.4 71,1

76,2
72.4

AFPROACH

77:35 F0.2

74,3

8%.7 B&.6 B5.1

TAKEOFF

62.5 446.8B

Bi.1 79.9 78.8

71.9

(REG# 3D.J)

?4.1 96.,0101.2102,6
84,2 81.8 B81.0 77.4

(REG# 3DJ)

B7.4 73,4
76.0 74,8

84.7
74.0

(REG# 250)

0.7 B88.6
B3.5 BO.9

F1.7
79.3

(REG# 250)

83.4 71,9
68.9 &5.7

(REG#

87.8 88.3
83,0 €1.5

74,0
61.4

?3804A)

?3.8
793

(REG# 23804)

?4,2
72,0

5.7

7741

81.1
598.5

P6.8
76.9

77:3 66.46 79.3 B8.1

7942 776 77,0 79.7

7.9
7646

B&.1

71.4

?1.6

7b6.8

/8.6
55.1

?5.0
76.0

80.3
73.7

F8.7101.9

7947

87.1
71.0

72.8
79.5

78.9
90.08

2.4
75.:4

B2.1
72.9

LEVELS UNCORRECTED FOR TEMPERATURE ANLD

ND CONTROL ON HELICOPTER FOSITION OR PERFORMANCE.

45

B&.7
70.7

P36

NOV 16y

9.9

79+6 76+3

83.3
70.2

?3.6

73.7 7645

48.9
45+7

76.8
47 4 &

94,2
7646 78

84,3
73.0

82,1
72.9

HUMIDITY .

DoT/TSC
12/22/82

78.8
0.0

83.%

4.2

oo

81.8

192862



TABLE NO, 12
BELL 206L HELICOPTER (LONG RANGER)

DoT/TSE
1/3 OCTAVE FREQUENCY SPECTRA at PNLTmax 12/22/82
AS MEASURED AT THE DOWNTOWN HELIFORT X%
SITE: 3 (294 ft FROM PAD CENTER) NOV 16 1982

LEVEL db re20 microPASCAL (25Hz - 10KHz)

e e e L T Ty ———

EVENT 11 AFPFROACH (REG# 2BW)

2.0 80.3 B87.9 B6.2 79.0 B2.1 B?.0 92.46 93.0 88,9 90.46 88.8 88,9 84.4
84.7 B2.4 80,6 78,1 77.1 75.6 73,9 72.6 70,9 69.8 48B.0 &7.1 66.9 0.0

EVENT 12 TAREOFF (REG# 2BW)

90.0 79.0 82,3 75.8 71.2 B1.7 746.3 75.8 B%.8 B4.,7 87.6 B&6.7 85.4 B2.7
B82.1 80.8 81.8 B82.2 B80.2 79.0 78.1 746.8 73.4 70.9 &7.7 £6.2 s4.6 0.0

- SURVEY DATAr LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY.
NO CONTROL ON HELICOFTER FPOSITION OR PERFORMAMCE.
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TABLE NO. 13
BELL 2046L-1 HELICOPTER (LONG RANGER)

DoOT/TSC
1/3 OCTAVE FREQUENCY SPECTRA st PNLTmax 12/22/82
AS MEASURED AT THE DOWNTOWN HELIFORT %
SITE: 3 (294 ft FROM PAD CENTER) NOV 14y 1982

LEVEL db re20 microPASCAL (25Hz — 10KH=z)

e e e e i (S, . S B i 4 S e e e s e A . e e e

EVENT 23 AFPFRDACH (REG# 3501%9T)

100.7 88.1 92.4 B6.9 B6.8 82.9 89,9 94.1 95.4 91,5 70.1 93.1 920.4 89.3
87.8 B3.2 83.3 B2,6 80.4 77.B 746.4 75.9 73.7 71.9 70.4 492.0 67.5 0.0

EVENT 24 TAKEOFF (REG# S50192T)

¥1.6 80.1 B2.7 75.5 71,4 B82.5 77,0 74.9 90.4 B83.5 B7.0 B5.2 84.3 82.7
82.2 82.1 B3.,3 83.3 B2.7 81.4 80,9 BO,1 746.2 74.2 71.0 6B.é 65.9 0.0

¥ — SURVEY DATAr LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY.
NO CONTROL ON HELICOPTER POSITION OR PERFORMANCE.
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TABLE NO. 14

FOELKOW B~105 HELICOPTER

nat/TS8C

173 OCTAVE FREQUENCY SFECTRA 12/22/82

AS MEASURED AT THE DOWNTOWN HELIPORT %

SITE: 3 (294 £t FROM PAD CENTER) NOV 146y 1982
LEVEL db re20 microFASCAL (25Hz - 10KH=)
(12 SECOND ENERGY AVERAGE)
EVENT &A

FLAT-FPITCH IDLE-THRUST (HEADING 330

7747 73.8B 64,7 75,
83.2 79.1 753,

DEGREES)

2 80,0 B5.7 75.4 83.8 87.4 84.5
8 73.5 70.2 47,2 63,3 43.4 59.8 S54.4

Ligal= 89.1 dB(a)

89.7 Bé.4 85,4 B5.4
52.9 50.2 48.7 0.0

EVENT 4B HDUERHIN-EHUUHH—EFFEET (HEADING

77+7 74.6 43,7 71,9 74,1 83,7
83.1 79.35 76.1 75.1 73.4 71,2

150 DEGREES)

?646 ?9!5 EE!é 3246 3205 831? 34;3 840?
4B.1 65.3 40,5 54,9 32.9 49.4 45,8 0,0

Liea)= 88.3 dB(A)

kR okok Kk

(150 Tt FROM PAD CENTER) NOV 16y 1982

EVENT 64 FLAT-PITCH IDLE-THRUST (HEADING 330 DEGREES)

B86.7 82.5 70.1 83.4

835.5 8%.4 82.3 88,2 2.0 20
397.8 86.0 82.5 81.9

v3 7046 91,5 90.4 91.0
BO0.4 7B.2 76.9 75.46 7

3.1 70.8 49.3 48.4 9.0 0.0

Lieaq)= ?5.2 dB{(A)
NO DATA FOR EVENT &8 AT SITE 4

¥ — SURVEY DATA, LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY.
NO CONTROL agr JOCUMENTATION OM HELICOPTER PERFORMANCE,




TABLE HO. 15
BELL 204B HELICOFTER (JET RANGER)

DOT#TEC
1/3 OCTAVE FREQUENCY SPECTRA 12/22/82
AS HEASURED AT THE DOWHTOWMN HELIFORT #
SITE: 3 1294 Tt FROH PAD CENTER? HOW 14, 1782

LEVEL db re20 aicroPASCAL (23H=z - 10KH=z)

(12 SECOND ENERGY AVERAGE}

EVENT BA FLAT-PITCH IDLE-THRUST (HEADIMG 330 DEGREES)

FE.2 72,0 F1.6 7142 71,5 B1.2 74.1 73.9 78.5 75.3 79.2 78.3 74.9 74.5
73.4 67,6 44.3 63.8 40,1 546.7 55.0 52.4 49.7 48.3 45.0 41.8 3I9.7 0.0

Liegi= 7F.5 dB(A}

EVENT BB HOVER-IN-GRDUND-EFFECT (HEADING 330 DEGREES)
73,4 64.5 74,9 71.0 70,3 79.8 72,4 72.2 79.4 74,8 82.4 B1.5 77,9 F&.B
73.8 47.2 45.4 42,8 S58.08 54.5 54,7 51.7 48.7 47.4 43.4 42,1 39.8 0.0

Liea)= Bi.4 dBoAY

EVEHT B8C HOVER-IN-GROUND-EFFECT (HEADING 240 DEGREES)

70 68.3 7304 4F7 T1.5 TE.0 4.0 74.46 BO,1 FP.1 B3.5 B2.4 B2.8 82.5
HO.4 77.7 73.0 7Z.9 70,9 &8.4 45.46 42.4 59.4 55.7 50,7 47,5 44.3 0.0

Liea)= B&.4 dBLAY

EVENT BD FLAT-PITCH IDLE-THRUST (HEADING 240 DEGREES)
746 &45.1 71,2 68.8 468.0 74.7 68,3 67.3 79,1 70,3 79.8 72,7 72.46 73.1
72.0 48,8 &4.é& 45.3 A2.% 40,5 5B.3 55.1 52,3 50,2 45.6 44,3 43.46 0.0
Lica)= 77.7 dB{A)
FIEABEETEY
SITE: .4 , (130 £t FROH Pal CENTER) NOV 1&s 19¥8Z
EVENT 8a FLAT=PITCH IDLE-THRUST (HEADING 330 DEGREES)

78.8 72.5 74.9 74.8 75,2 85.4 77.8 77.7 B&.1 75,4 B4&,.0 B4.2 00.1 802
79.4 75,2 71.7 4%.7 49.4 &B.3 4.8 54,8 &304 42.8B60,.3 58.3 56.4. 0.0

Liealk= BS.7 dBlAY

EVENT Bb HOVER—-IN-GROUND-EFFECT {(HEADING 330 DEGREES)

BLl.4 &F.6 75.% 7.1 T6.3 B5.5 77.9 V7.7 Ba4.5 81.7 BB.3 84,4 82,7 81.2
F.F TILF F2LT ITL0 1.3 &B.7 S4.8 85.3F 42,6 2.4 40.1 600 3B.F 0.9

Lieai= 87,1 dif)

HO DATA FOR EVENMT 8C AND BD AT SITE 4

¥ = SURVEY DATAr LEVELS UNCORRECTED FOR TEMPERATURE AND HUHIDITY.
MO CONMTROL OR DOCURENTATION ON HELICOFTER PERFORHARCE.
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BOELKDOW E-105 HELICOFTER

poT/TS0
1/3 OCTAVE FREQUENCY SPECTRA 1o/23/80
&5 MEASURED AT THE DOWNFOWN HELLFORT *
SITE: 3 {op4 Pt FROM PAD CEWTER! MOV 14, 1982
LEUEL @b re20 microFASCAL (2%H= - 10KH=)
{17 SECOND EMERBY AVERAGE}
EVEHT 7& FLAT-PITCH IDLE-THRUST (HEADING 330 DEGREES)
74.7 sH.8 63.4 8.1 79.8 80.5 43.7 78.4 6.8 B80.2 7.5 78.0 77,4 7o
57,9 73.0 &7.1 &45.8 61,9 &0.8 3%.4 S8.1 S5.5 59,7 49,2 48.7 44:5 0.0
Ligml= Bi.1 4dBLA) -
EVENT 78 HOVER—-IN=GROUND-EFFECT (HEADING 30 DEGREES)
74.4 TL.& 42.5 &B.4 78,0 B83.8 72.7 g1.7 BS.8 Ba4.0 BZ.4 H4,4 93.3 B2.S
B1.0 77:5 73.7 71.4 &67.2 5£5.3 44,1 &0.5 w7, 3 54,3 51,4 4.4 A5.% 0.0
Ligg)= 8&.7 dBiAY
EVENT ?C HOUER-IN-GROUND-EFFECT (HEADING &0 DEGREES)
73.0 67,9 &2.5 70,4 78.8 84.7 74.4 25,9 g4,.8 84,0 82,2 23.1 83,7 83.3
2.5 78.9 74.8 72.4 70.3 &4.4 43.0 59,7 54,2 53,1 47.3 43,6 52.1 0.0
Lisal= B7.2 dB(A)
ERRR TR
SITE: 4 (150 7+ FROM PAD CENTER) HOW 1&» 1982
EVENT 7@ FLAT-PITCH IDLE-THRUST (HEADING 230 DEGREES)
82,0 74.0 &5.3 75,8 64,8 89.8 73.5 g&.0 ©7.0 85,7 81,7 B3.1 82.3 B3.3
A0.9 79.5 F&.2 74.7 74,5 73.8 73.0 79,8 71,2 53,8 &7.0°:483.56 4.0 0.0
Liga)= A5.3 dBLAT
EUENT %8 HOVER-IN~-GROUND-EFFECT CHEADING 330 DEGREES)
g5.0 Ho.4 &7+& 7oL 834 883 77.7 4.4 90.5 89.3 84.5 69.:3 B74T 82,2
a7.4 Ba,7 Bi.2 81,1 79.7 75:8 74.0 4.8 AF.1 &7l 85.T 64.2:82.3 0l
L= P#2.8 4dbial
EVENT ®E HOUER=IN-GROUNG-EFFECT (HEADING 29 {ECREES)
83,1 a0.3 68,3 774 24.8 0.2 EOLI B&LL FLo0 8906 T F0.5 0.5 1.0
AF.a Ba.d 32.49 92000 81.2 7E.48 3.0 FALL TF1.2 &H.4 b1 83.& S00H 9.0
Liafi= 25,1 dBLAD

- SURMEY DaThr LEVELS LHCORRECTED FOR TEMPERATLRE AND HUMIDITY

40 CONTROL OR HOCURENTATION OM HELICUPTER PRRFORAAMCE.
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S1TEL

TABLE MO. 17
HELL J0aAL HELICOFTER (LOMO RANGER)

14F OCTAME FREGQUEHCT BeflTha

AS MEASUREDL AT THE DOWNTOHH HELIFORT »

3 1294 fr FROH PAl CENTER)

EVENT 11m

b4.8 £2.7
62,0 SBub

Liwal=

EVENT 118

73.4 &A.H
Bl.a 77.4

Lieal=

EVENT 11iC

TPl &7.4
Bd4.4& BO.B

Lieal®

EVENT 11D

S8.7 &l.b
41.% 3%.4

L{EQ)=

BITE:

EVEHT ‘114

A5.0 AF.7
ab.d 6l.3

Lieal=

EVENT 118

04.2 FI.7
5.7 B1.7

Liga)=

EVENT 1iC

=ih F3.1
37.2 83.8

Liwwal=

EVENT 11D

A5.5 424l
A7 8 4&.T

Lipni=

WOV 1

LEVEL db re20 sicroPASCAL [25Hz - 10KH2)

{12 SECOWD EMERGY AWVERAGE)

FLAT=PITCH IDLE=-THRUBT (HEALING II4

61+1 EF.d 47.8 4F.4 4B.0 54,97 &E2.46 &%5.8
570 5B.4 52.3 A%,0 4B.5 48,2 25.C 4l.B

70.3 ebliald

HOVER=-IN=0ROUND-EFFECT (HEABING 230

9.5 T4.4 TH.2 B1.5 F4.¥ FE.4 BZ.5 B1.3
Fa.4 Tl.4 68.5 bded 63.7 §59.9 6.0 Sd.3

BF.7 dEin)

HOVER=IN-8ROUNL-EFFECT (HEADING 240

78.5 73.3 TA4 P64 Fau7 PR.0 HLLE B1,.9
JE.T TH.0 70.46 8B 85,8 41,7 57 .F 55.3

E¥.& dBiR)

FLAT=PITCH IDLE=-THRUST (HEADIND 240

622 S2.5 62:F T2l 45.7 AF.B 3.8 44.7
S7.4 G4.0 52,8 51.2 50.5 S50.7 47.0 43.7

&8.4 dEiA)
EXEITITIEE

i {150 ft FROA FPADB CENTER)

FLAT=-PITCH IDLE-THRUST (HEADINS 330

6.2 49.4 F0.9 &9:2 &7.8 &8.7 57.7 V0.1
S5P.3 59,5 57,2 3E.0 57.7 59.4 La.4 T3.F

TH.1 dBLA)
HOVER=IHN-GROUMD-EFFEQT (HEADING 530

87.X 94,3 84,3 H4.0 §2,.7 81,7 BR.Q B5.8
FR.09 7B & FEIS TI.4 FI.5 FL.2 LB, T &7.5

.4 _dBLA)

HOVER-IN-GROUND=-EFFECT (HEADING 240

B23.S B2.2 82,1 B4.4 ©3.7 83,3 23,1 8.4
63,4 83,3 80,1 VE.2 7.4 7.0 4%.7 8E.7

Pd.

1

=140

FLAT=PITEH IDLE-THRUZY LHEADINE 240

63.0 £4.8 A4V T0.5 &B.F FI.1 Th.1 Flh.4
£5,2 A5.T 41.F A0S &0.F &43.% 42.8 &£1.0

770 dBLAG

DEGREES)

¥l.5 70.3
3.5 37.8B

DEGREES )

B&.2 BT
48,4 43.0

DEGREEE}

B4.7 85,3
AT.a 45,8

DEGREES)

43.0 463.7
414 Jd.6

HoY

DEGREES!

77.5 75.3
B2.4 52,0

DEGREES !

F1.2 90.7
&30l Al.4

DEGREES)

1.3 Fl.4
Gh=1 517

DECREER)

Fl.&T1,2
S38.7 &7.1

DOTSTEC

1203282

41 1¥EZ

4h .
i

1o 4=
=N
o

84.3 B4.2
4.3 0.0

B&.2 Ba.2
53.0 0.0

E3.:7 &2:4
ab.¥ . 0.0

152 1782

AF.0 AT.2
N5.3 0.0

BR.? B7.4
Z8.¥ 0.0

?0.2 BB.B

80,2 0,0

TH.5 &9.8
0al 0.0

¥ = SURVEY DAaTaA» LEVELS UNCORRECTED FOR: TERPERATURE aAND HURIDITT.
HO CONTROL OF DOCHMEHTATION OWN SEL ITOPTER EERFORHAMCE.
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TABLE NO. 18

HOELKOW B-105 HELICOFTER

noT/TSC
1/3 OCTAVE FREGUENCY SPECTRA 12/22/82
AS MEASURED AT THE DOWNTOWN HELIPORT X
SITE: 3 (294 Tt FROM PAD CENTER) MOV 16y 1982

LEVEL db re20 microPASCAL (23Hz - 10KH=?

-——.—_a-—m.-..-.—a.-.——--.-.-.--.-—m—.-.—u—-—---.-.—--.—---——u-——-—q——-——-_-—-

(12 SECOND ENERGY AVERAGE)

EVENT 13A FLAT-FITCH IDLE-THRUST (HEADING 240 DEGREES)

68.7 S9.9 S4.4 60.8 73.5 74,2 61.7 72.% 231 78.7 71.1 72.1 71.4 71,0
8.8 65.8 63.7 42,4 460.7 60.0 58.3 S57.6 S54.3 51.2 47.8 46.3 41.6 0.0

Lieal= V5.7 dE(AD

EVENT 13B HOVER-IN-GROUND-EFFECT (HEADING 240 DEGREES)

62,7 60.8 563 6543 72.0 79.4 72.5 77,7 81.4 81.9 82.4 83.8 84.9 846.1
84,9 B1l.5 77.9 76.4 76.9 75.7 73.4 69.3 465.8 42,0 58,0 54.6 S1.1 0.0

L{geal)= 872.9 dB(A)
Rk R R R ROk
?EIEi__f (150 ft FROM PAD CENTER) NOV 16» 1982
EVENT 1i3aA FLAT-PITCH IDLE-THRUST (HEADING 240 DEGREES)

B4.3 74,9 62,9 75.7 B4.4 B4.4 72.6 g87.0 B&6.9 86.4 83,0 82.3 B0.7 82.0
FE.9 Té.4 72,7 7145 72.4 73.2 71.1 71.7 69.4 68,0 65.6 64.1 62.6 0.0

L{ea)= B86.9 dB(A)

NO DATA FOR EVENT 13B AT SITE 4

% - SURVEY DATA» LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY.
NO CONTROL OR DOCUMENTATION ON HELICDPTER PERFORMANCE.




TABLE MD. 19
BELL 2048 HELICOFTER JET RANGER)

BaT/TSD
143 OOTAVE FREOQUENCY SPECTHA 13430780
A8 MEASURED AT THE DOWMTOWM HELIFORT ®
BITEZI 3 (294 ¢t FROM PAD CENTERY NOW 31&r L7832

LEVEL do re20 microPASCAL (25Hz = LOKH2)

(L2 SECOND ENERDY AVERAGED

EVENT 1TA FLAT-PITCH IDLE=THRUST (HEADEING 330 DEGREES]
TELD Gl 73.0 7.2 4954 01,2 7A.1 T0.6 7.4 794 Bl.4 FR.T F7.3 T7.F
75.8 TL.O 6B.7 47,2 &4.1 50.2 57.7 S54.2 52,8 49,4 4508 44,3 42,1 0.0
Ligai= B1.8 dB{A)
) EVENT 158 HOVER=I[H=GROUND-EFFECT (HEADING 330 DEGREES) -
ThH A5.6 7.1 48.2 R4 B2.4 7A.0 75.2 BL.9 BD.1 B4A.A ALY Bl.4 80.3
77:8 73.6 70.3 A0.% 47,2 &4.8 42.3 40,4 S4.1 S52.5 48.5 47.2 23,8 0.0

Liwa)m A5.0 d3(a

EVENT i5C HOVER=IN=GROUND-EFFECT (HEADRING Z40 DEGREES)

Thod 43,4 72.5 49.3 72,5 B0.8 77.8 7O,.3 8.4 80.3 83.4 24,7 824.7 83,7
Bl,7 7.9 77.3 7%.7 73.8B 70,% A7.7 44.0 &0.0 S%.8 5I.1 30.0 47.8 0.0

Lienl= BB.3 dBLA}
EVENT L%D FLAT=FITCH IDLE-THREUST {(HEADING 130 DESREES)
75.6 54,8 T2.4 4.2 88,1 7,3 85.3 FO.7 TA&T 7004 77.5.78.7 T4 TI.04
F2.3 70,2 A7.2 4%.1 42,0 SH.3 Sh.4 S5.5 52,8 S0.0 44.4 44,3 41.8 0.0
Lisal= 7.4 dBElAl
EEEFERERER
BITEL 4 (190 ft FROHM PAal CENTER) MOV 14 1782

EVENT 134 FLAT-PITCH IOLE=-THRUST (HEADING J3I2 DECREES)

BOW3 G8.% 774 7S.¥.-7%.1 54,2 773 75.5 BAL¥ T¥.T B6.6 BB BI.D BHILEZ
H1.3 7A.0 P34 T1.9 70.5 A8.3 476 &8.1 &4.F 42,5 40.5 50.7 28.2 0.0

Liga= B7.0 dial
EVENT 138 HOVER=-TH=-OROUND=EFFEST (HEADINDG 330 DEGREES)
# 4.0 70,9 80,7 77.9 FR.5 AE.8 §1.% O2.1 BYNF d4vY 89.s 09.4 Da.0 B4.2
1,3 99.0 90.5 S0+4 TH.8 7H.4 TI.L TO.T 48,4 ATLT 438 43.3 Alia 0.0
Lima)= 1.4 4ECAD
EWENT 1%C HGVER=-TH=-GROUMD-EFEECT (HEADING 240 DESREES)

G1.7 70,5 79T 79,4 81.4 89.4 B3.1 B5.5°89.7 4.0 92.1 Fh.g 9B BaLT
5.7 Sdia 843 93,3 41+ 7.0 TALT TI.L TLLL 47,8 453 54.T 8341 0.0

Limak= *T.8 dBtal

SLUEHT (45D FLAT=-PITCH [DLE=THRUST I(dEADING LS50 DEGREES)

3.0 47.9 7805 TEL0 Ties B33 B403 FOLE B FED B2 8877060 THS
T8 738 Thea Feid SOV a¥Vl GTLS LT 44,2 4055 &0.d wFL.SSFE, 9.9

Lfaib = ALel

i = ZHRVET DATAs LEUELS UNCERRECTED FOR TShEERATUFE =HD HUHLDITY.
HO- CONTROL Of DOCURENTATION OoN wEL ICOFTER FERFORMANCE.
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TaELE HO. 20
BELL 204B HELICOFTER (JET RAMGER)

DnoT/TSC
1/3 OCTAVE FREGUENCY SPECTRA 12422782
A5 MEASURED AT THE DOWNTOWN HELIPORT *
SITE! 3 {294 ft FROH PAD CENTER) HOV 1é&r 1782

LEVEL db re20 microPASCAL (25H=z - LOKH=z)

(12 SECOND EMERGY AVERAGED

EVERT 174 FLAT-FITCH IDLE-THRUST {HEADING 330 DEGREES)

£5.5 &2.95 42.0 45.4 64.8 71.4 53,7 42.8 45,4 4.7 72,2 F2.2 46,3 65.5
53,8 40,3 SB.4 57.5 54.0 50.6 49.4 50.5 46,7 44.5 43.4 41,7 43.2 0.0

Limal= 1.4 dBLAY

EVENT 178 HOVER-IN-GROUND-EFFECT (HEADING 330 DEGREES)

7%.8 &d4.6 72.3 &%.1 &7.% 81.9 73.8 71,4 79.1 74,8 B2,5 BL.? 78.4 79,9
73,8 73.0 4F.4 &8.5 62.3 5P.0 S&.5 59.1 51,7 Sl.é 44+4 44.8 43,0 0.0

Liga)= 82.1 dB(A}

EVENT 17C HOVER=IN-GROUND—EFFECT {(HEADLNG 240 DEGREES)

Fh A 44,7 73,9 &7.0 &7.3 75.7 73.0 72.9 78,3 74.3 83,6 81.4 81.3 80.8
79,1 78.1 74.5 74.2 71.3 &7.4 &4.4 &1.4 58,2 55.9 53.4.51.3 48.2 0.0

Liam)= 85,9 dBiA)

EVENT 170 FLAT=-PITCH IDLE-THRUST {HEADING 150 DEGREES)

44,3 82,0 £1.2 3.2 43,0 49,5 63,3 L4.6 64,4 &4,3 46.0 &5.5 43.5 436
49,9 0.7 59.1 S5H.8 S5&.3 55.1 54.5 54,9 51,3 48,8 47.3 45,9 Al.éC Q.0

Lieal)= &%.8 dBECAD
EREXRRERRS
SITE: 4 {150 ft FROM PAD CENTER? NOU 1&y 1%02
SVENT 178 FLAT-PITCH IDLE-THRUST (HEADING 330 DEGREES)

G6.B GEiE £F.2 45.7 74.7 75.3 48.2 73.5 74.3 75.0 B2.2 B2.0 FE4 75,1
74.3 70,57 &5.0 &4.0 &2.1 &1.6 61.4 &2.1 43.3 59.2 SE.5 54,7 54.7 0.0

Lieol= g1.5 dB{A}

EUENT 17E HOVER=-IN-GROUND-EFFECT (HEADING 330 DEGREES)

g1.3 &9.0 7B.& 74.5 74.35 84,1 F7.A 77.4 85.7 BL.8 B7.D 4.5 B3.3 BO.H
70,0 T 74.4 737 Fl.6 68.7 £7.2 55.3 &3.2 &3:7 6041 59.8 SE.9 0.0

Lien)= BY+3 dBlA)

EVEMT 17E HOVER-IN-GROUND-EFFECT {HEADIHG 240 DEGREES)

@7,3 67,1 78.4 74.1 V4.8 85.0 78.2 78.8 85.7 B1.4 BH.1 B84.2 B4.4 83,2
g2.,7 B81,2:60.2 80,4 77.9 25,2 73.1.70.9 48.4 &8.2 &%5.5 4,5 &2,3 0.0

Lipaly= 90,3 dBLA)

MO DATA FOR EVENT L70 AT QITE 4

14|




TABLE nUO. 21
BELL 206B HELICOFTER (JET RANGER)

noT/TSC
1/3 OCTAVE FREGUENCY SPECTRA 12/22/82
AS MEASURED AT THE DOWNTOWN HELIPORT %
SITEYT 3 (294 ft FROM PAD CENTER) NOV 16, 1982

LEVEL db re20 microPASCAL (25Hz - 10KH=z)

e A RS YR B PP o e o e s e - o S B . . . T o o 540

(12 SECONDN ENERGY AVERAGE)

EVENT 1%A FLAT-PITCH IDLE-THRUST (HEADING 330 DEGREES)

63,9 &2.6 62,3 4.7 6B,5 646.2 71,1 45.4 63.4 64.7 70,5 68.2 62.4 41.0
0.8 57.3 54,7 54,1 49.9 46.7 45.2 45,6 42,8 42.0 42.3 44.46 41.4 0.0

Liea)= &8.4 dB(A)
sk ROk Rk
EETEE 4 (150 Pt FROM PAD CENTER) NOV 14y 1982
EVENT 19A FLAT-FITCH IDLE-THRUST (HEADING 330 DEGREES)

63,0 634 64,7 4B.8B 72.8 46.3 70.8B 6B8 66,3 4943 77.7 73.9 67.9 66.7
bé.h 62,1 60.2 59.7 57.5 57.1 57.5 5%2.1 57.3 57.2 57.8 &0.1 57.4 0.0

Lieal= 75.0 dB(AR)

¥ - SURVEY DATAs LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY.
NO CONTROL OR DOCUMENTATION ON HELICOPTER FERFORMANCE.
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THELE MO. 22

BELL 204B HELICOPTER GJET RAMGER}

naT/TSC
13 OCTAVE FREOUENCY SPECTRA 12/22/82
aS HEASURED AT THE DOWHTOWH HELIFORT *
BITE! 3 {294 ft FROM PAD CENTER?} MOU 14 1982

——

LEVEL db Te20 microPASCAL (25Hz — 1okH=?}

P i e

{12 SECOND ENERGY AVERAGE)

EVENHT 214 FLAT-PITCH IODLE-THRUST (HEADINHG 330 DEGREES?

44,1 52,8 40,5 5&.0 63.0 7.0 44,6 &2.2 42:3 &4.3 70.7 &7.2 &Z.0 &0.45
59,4 S54.5 55.4 53.6 4%.3 44,4 45.1 44,7 42.4 3%.4 TR.4 37.6 38,4 0.0

Liea)= 48.5 dBla)

EVEHT 21H HDUER—IH—BRUUNB"EFFECT (HEADING 330 LECGREES?

74.9 48,4 BO.4 74.8 74.2 3.3 77.4 77.% g2.3 B0.% B3,9 B4.0 gz.5 82.1
0.8 777 782 73.7 70,0 47.B &4.7 &1.4 57.0 53,8 49.8 44,8 43,7 0.0

Ligal= 86,7 dBLA)

EVENT 21C HOVER-IN-GROUND-EFFECT {HEADING 240 DEGREES )

79,1 49.1 BO.0 72.0 71.0 74,9 72.7 74,2 78,1 74:2 7%.8 78.8 7.3 79.3
8.5 74.2 73.4 71.0 44,5 &3.4 594 56.7 53,5 53.2 48.2 44.8 46,0 0.0

Lienl= g3.7 dBLAY
EVENT 21D FLAT-PITCH IDLE-THRUST (HEADING 240 DEGREES)
£7.1 &8.1 &1.3 4386 57,7 70.0 64,7 64.8 s4.8 &5.0 &4.7 &5.9 45,4 &3.8
52,8 40,0 S8.3 3744 53,9 531.5 52.8 =3.3 48,9 47:0 45.1 39,3 43.4 0.0
Lieal= &7, & dBLAY
EEREREEEER
SITE: 4 (150 ft FROHW PAD CEMTER) Moy 1&. 1982
EVENT 2iA FLAT-PITCH IDLE-THRUST (HEADIHO 230 DEGREES)

H4.T 64,5 63,8 99,5 Bh.3 1.9 88:7 A48 4648 &F.F 7.3 24,8 AB.Z 6643
4.9 &0.5 59.4 56.1 55,8 S54.F 574 81.5 S4.0 3.7 53.4 53.1 54,9 0.0

Liea)ys Fa.& dBLAD
EVENT 218 HOVER—TH-GROUND-EFFECT [HEADIMG 330 DEGREES
% .4 B&.2 84,8 83,5 8%.2 g3.4 A4.%9 89.5 B7.3 21.1 7l.1 BE.4 Bd.b
33.: EE.E EE+4 31,3 7H.8 747 a2 72,9 &9.9 &67.3 &3.8 &2.1 9%.1 3.0
Lisal= ga.5 dB(AL
EWENT Z1C HGUEHJIN-ERDUMD-EFFEET (HEADING Zah DEGREES)

5.3 73.5 B4.7 Bl.5 79,4 82.5 7%.8 g1,2 B&.2 B3.9 70.2 BF.1 B7.&6 B
§5.0 B3.7 B2.7 BZ.9 29,5 Fh.& TIid 71.4 58,7 8.0 43.7 2.1 al.l

(=] 3

&

oo

Ligm}= 92,5 ABLAD

MO DATA FOR EVENT 21D AT SITE:4




TABLE WO. 232

BELL 206L-1 HELICOFTER (LONG RANGER)

1/3 OCTAVE FREOUENHCY SPECTRA

AS HEASURED AT THE DOWHTOWM HELIFPORT %

SITEL 3 (294 Tt FROM PAL-CENTER?

HOow

LEVEL db re2d microPASCAL {(23Hz - 10KHz}

EVENT 23A FLAT-FITCH IDLE-THRUST (HEADING 330

7H:4 45,6 74.4 71.2 4.8 79.8 72.4 48.% 77.0 73.1
73:8 7047 7001 67.F 63«6 60,3 57.F 85.4 S51.6 4%.4

Liea)= BG.2 dB{AY

EVENT Z3B HOMER-IN-GROUND-EFFECT (HEADING 330

74.0 64,3 78,0 74,7 71.7 B2.8 75.8 75,3 B3.1 79.7
7F.4 75.3 73.9 72.0 &7.1 45.3 42.4 SF.4 54,7 H51.9

Lieal= B85.5 dB(A)

EVENT 23C HOVER-IN-GROUND-EFFECT (HEADIMG ‘240

79,3 47,3 FB.O 73T VIR 771 TP 7447 79,5 80.8
B0.7 77.2 75.4 74.2 71.2 8.5 45.1 &1.4 58.5 54.7

Ligal= dd4.4 dBElA)

EVENT 23D FLAT-PITCH IDLE-THRUST (HEADING 330

78,1 S&.4 76.4 71.6 72.3 79.4 72.9 71.0 78.3 73.4
71.9 494 4B.F 66,3 62.8 59.8 57,5 95.3 B1.9 47,0

Ligni= 79+1 dBIAY

FEEAERTRER

SITEY 4 {150 T+ FROH FPAD CENTER)

EVENT Z3A FLAT-FITCH TDLE-THRUST (HEADING 330

B3.8 70.2 77.7 7B.% 79,1 B&.5 9.4 F4.9 84.0 7.7
7H.B 74,4 73.7 734 73:.6 73.3 71.7 &4B.7 44,7 64.B

Liga)= B&.3 dBLAY

EVENT 235 HOVER-IM-ORODUND-EFFECT (HEADING 330

4.4 73.0 65.1 83.5 81.5 87.5 61.0 BL.5 87.2 BS.3
B4.7 FPL077.8 78.0 79.0 F4.2 71.5 70016847 6447

Liga)= ?1.0 dBiAD

EVENT 23C HOVER-IH=CGROUND-EFFECT (HEADING 240

g7;2 74,5 @%.5 B3,8 B3.4 B5.4 B82.8 84,3 B7.7 34.8
64,3 B4,0 BS.1 BS.0 BO.& PB.1 74,0 73.7 71.3 48.3

Ligad= 73.5 dBCA)

MO DATA FOR EVEMT 23D AT SITE 4 5

DEGREES)

FB.T Té&8
45,2 41.2

DEGREES)

83.7 82.3
48.7 45.8

DEGREES

B3.2 B2.4
Sl.4 48.1

DEGREES)

TEe2 77,0
45,3 40,8

HOY

DEGREESY

B85:9 HZW6
62:1 57.2

DEGREES)

87,7 8B.0
&2+d4 50,7

DEGREES }

P2.0 B7.3
Sbad &63+F

noT/TSC

12/22,82

14y 1FB2

T3 7 T5: 4
38.2 0.0

82,0 81.9
43.0 0.0

B2.3 Bl1.9
45.4 0.0

74.8 73.2
374 050

14 1982

Bl.& BO.4
S6.7 0.0

B7.4 B4.5
99,0 040

B7.5 &
&1.8

= R4

+4
4]




70
71
?é
97
78
29
100
102
103
104
105
106
108
109
110
111
112
113

114

¥ ALTITUDE (FEET) REPORTED BY PILOTS AS HELICOPTER
CROSSED WEST BANK OF ROOSEVELT ISLAND.

HELICOPTER TARGETS OF OPPORTUNITY

NOV 17y 1982
OPERATION

el L L ——

APPRODACH
TAKEOFF
AFPROACH
APPROACH
APPROACH
TAKEOFF
TAKEOFF
AFFROACH
TAKEOFF
AFPFROACH
AFFRDACH
TAKEOFF
TARKEOFF
AFPROACH
TAKEOFF
AFPROACH
TAKEOFF
TAKEOFF
AFFROACH

TAKEOFF

TABLE HMO. 24

EAST 60th STREET HELIFORT OPERATIONS

HELICOPTER TYFE

e B s B e 4 o

AUGBUSTA A-109
BELL 2064B
BELL B-222
AUGUSTA A-10%9
BELL B-222
AUGUSTA A-109
AUGUSTA A-109
BELL B-222
BELL 47J

BELL B-222
SIKORSKY 5-76
SIKORSKY S-74
BELL B-222
BELL 206L
SIKORSKY S§-764
BELL 204B
BELL 2046B
BELL 204&L
BELL B-222

BELL B-222

58"

REG#

NBe8BMY
N10BF
N2772H
N?775U
N303SC
NBEBMY
N?775U
N?&7YC
NS832F
N2772H
N3146
N3146
N2772H
N10OOFH
N3WL
NS?530
NS9530
N1OOFH
N2772H

N3035C

ALTITULDE *

e e L T p——



SITE! & ROOSEVELT ISLAND (450 ft FROM FAD CENTER)

EV SEL
APPROACH

89 95.7
21 F74b
26 P2.7
e7 77.0
100 ?2.5
103 82.%
104 78.2
i08 86,9
110 B7.2
113 76.8
TAKEDFF

20 87.6
78 ?6.2
79 73.3
102 F1.5
105 89.1
106 85.5
109 F2.3
i11 70,3
142 89,0
114 7644

*

EAST &60th ST. HELIPORT OPERATIONS
SUMMARY SURVEY NOISE LEVEL DATA

DBA(M)

B7.3
0.3
B4.4
B?.,4
B3.1
74,7
B9.8
79.14
77.5
89.9

7645
85.2
B4.5
B3.4
80,9
77.8
85.8
g81.2
B81.2
70.1

TABLE NO. 25

AS MEASURED x

DASPL

?3.4
162.0
57:.3
101.5
7.9
B9.3
?5.9
BB8.0
87.1
101.7

85.5
4,6
922
846.0
89.6
89.8
B7.5
88.9
81.4

FNL (M)

8.1
1i03.8
FéE.T
103.1
F7.2
89.4
101.5
0.4
B9.2
103.4

B7.4
P6.7
251
4.1
21.9
g87.8
9.7
2.9
F4.1
81.7

DoT/TSC
12/30/82

NOV, 17, 1982

PNLT(M?

79.4
104,4
P8.3
103.7
97.8
F0.4
102.9
72,2
70.3
104.5

89.2
?8.5
F&6.6
?7.4
F3.1
?1.0
P7.1
74.9
F6.0
83.5

DURCA)

16.5
11.0
17.0
13.0
22.5
13.5
13.0
14.0
24,0
10.5

= SURVEY DATA- LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY.
NO CONTROL ON HELICOPTER POSITION OR PERFORMANCE.

(SEE TABLE 24 FOR HELICOPTER TYFE)
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TARLE Nfi. 24

Mol ' RIVUTY ALLITOFTER

1/3 OCTAVE FREGUENCY SFECTRA st FNLTmax

A8 MEASURED E.&40th ST. HELIFORT OFERATIONS %

SITE: & ROOSEVELT ISLAND (650 £t FROM PaD CENTER)

EVENT 89
2.7 B4.,7
B2.8 74.2
EVENT 98
846.6 BO.O
78.4 77.8
EVENT 24
?5.1 87.8
74.1 74,9

EVENT 29

82.9 70,9
774 74,6

¥ - SURVEY DATA» LEVELS UNCORRECTED FOR TEMPERATURE AND

67.6
4.2

74.8
78.0

72.4
727

&7.7
79.9

LEVEL db re20 microPASCAL (25Hz - 10KHz)

—-—u—-n—---——--l-m—-—.—.—-_..-.-_—_—n.-_———-..-.-.-...—u-u...—....-—.——-.—.—.--—.---

AFFROACH
7645 73.8
756 72,0
TAKEOFF

81,4 83.4
73.5 70.7
APPROACH

7B+4 75.7
71.4 71.4
TAKEOFF

74,4 B2.5
74,2 72.5

(REGE 888MY)
79.1 68,8 68.7 74.2
68,9 6741 63.9 59,7

(REG# 888HY)
B9.0 72.4 77.2 78.1
69+5 66.8 63.5 58.3

(REG# 2773W)

74.5 74.0 80.1 87.5
70:1 67.5 45,2 62,2
(REGE# 9775W)

85.5 69.9 72,1 73.8
6B.7 66.6 63.4 58,6

7745
95.7

79.8
92+3

7354
uB.4

78.5
92,9

7.0
49,1

78.0
44,5

774
G446

7847
459

NO CONTROL ON HELICOPTER POSITION OR PERFORMANCE.

60

DDT.TSC
12/22/82

NOV 17y 1982

77+2 Bl.4 86.0
41+1 36.6 0.0
80.2 B0O.B 75.7
37.5 35.5 0.0
82,2 78.2 77.2
42.3 44,1 0.0
799 762 76.3
37+4 27.8 0.0
HUMILITY .




TABLE NO. 27
BELL 204B HELICOPTER (JET RANGER)

DoT/7TSEC
1/3 DCTAVE FREQUENCY SPECTRA at PNLTmax 12722782
AS MEASURED E.40th ST+ HELIPORT OPERATIONS ¥
SITE; & ROOSEVELT ISLAND (450 ft FROM PAD CENTER) NOV 17y 1982

LEVEL db re20 microPASCAL (25Hz - 10KHz)

I ——————— S DRl Bl

EVENT %0 TAKEOFF (REG# 108F)
90,6 68,1 69,3 691 6F:6 B2.2 7641 47.5 734 6947 7143 67.0 48,7 &7.9
bbed 69,8 7.0 65.9 64.0 40,5 57.4 54.1 49.9 44.0 36.5 29.3 27.3 0.0
EVENT 110 AFPPROACH (REG# 59530)
83,7 71.7 73¢9 69,0 673 70,2 71,8 7241 7642 71.7 74.2 71.3 70.6 71.8
78,0 69,0 655 64.2 62.6 59,6 57,4 55.3 51.4 48.3 46,5 51.1 48.0 0.0
EVENT 111 TAKEOFF (REG# S59530)

75,9 &8.8 70.5 48,1 70.4 77.6 68.8 67,9 82.4 /3.5 78.6 468.0 73.5 71.8
T4, 4 TE 71.4 71,3 70,1 67,7 65.6 62,7 5843 35.7 52.2 48.4 40.5 0.0

% - SURVEY DATA» LEVELS UNCORRECTED FOR TEMFERATURE AND HUMIDITY.
NO CONTROL ON HELICOPTER POSITION OR PERFORMANCE.
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TABLE NOD. 28
BELL B-222 HELICOFTER

DOT/TSC
1/% QUTAVE FREGQUENCY SPECTRA a2t PNLTmax 1222782
AS MEASURED E.&60th ST. HELIPORT OFPERATIONS %
SITE: & ROOSEVELT ISLAND (4650 ft FROM PAD CENTER) NOV 17, 1982

LEVEL db re20 microPASCAL (25Hz - 10KH=)

ST i e 5 o ey e B s . - . e i, S e e b

EVENT 21 AFPFROACH (REG¥ 2772H)

5.4 81.3 82.0 82.1 82,2 77.8 B9.4 94,7 9.1 1.0 B7.2 B89.7 85.2 BZ.%
80.7 7843 74,7 73.1 70.7 69,0 67.3 45.3 62:+7 0.6 41,6 64,5 4B.8 0.0
EVENT 97 APFROACH ({REG# 3035C)

F9.1 83.0 B85.7 B1.,5 79.1 79.7 90.3 95,1 94.4 88.4 88.7 89,2 84.2 80.4
78.5 7647 74.5 72.5 70.4 4£8.5 64.4 44.1 62.2 59.2 5B.5 43.4 &4.6 0.0
EVENT 114 TAKEOFF (REG# 303SC)

72.,0 69.7 67.0 65.3 74.6 62.5 58.5 64,3 59.0 G643 7040 45.4 59.% &5
654 61.2 5B:+5 57.3 55.3 53.2 0903 47.0 44,7 39.5 38,1 30.4 27.1 0O
EVENT 100 AFPROACH (REG# 249YC)

88.2 89.0 B83.7 83.5 82.4 78.2 74.5 82.3 B4.9 B7.2 83.3 77.4 78.3 73.4
74.8 72:7 469+4 68B.8B 446.9 64,3 62.4 4£0.4 97,0 53.8 53,7 53.2 49.4 0,0
EVENT 103 AFPFROACH (REG# 2772H)

Bbel 70.4 73.1 70.3 70.3 67.1 47.9 79.4 82,0 77.5 H2.9 T1.9 &7.0 44.8
62.1 60.7 60,4 59.4 58,3 S57.1 55.4 53.4 51.7 49.8 a0+3 53.9 54.2 0.0
EVENT 10& TAKEOQFF (REG# 2772H)

79.2 74.4 76,5 78.6 83,1 78.1 72.3 78.5 468.8 71.7 70.2 68.3 72.0 73.9
70.9 462.5 70.2 64,9 63.3 61.6 58.9 55.2 50.9 45,4 41.7 36.0 28,48 0.0
EVENT 113 AFPFPROACH (REG# 2772H)

95.5 80.3 80.9 81.9 80,4 83,6 95.2 92.9 91.8 85,7 21,2 89.0 B&.5 82.:3
7943 76435 7442 73.6 71,1 6946 6740 64,7 62.2 40,8 0.4 646.0 67.9 0.0

% ~ SURVEY DATAy LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY.
NO CONTROL ON HELICOPTER FOSITION OR PERFORMANCE.
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TABLE NOD. 29
BELL 2046L HELICOPTER (LONG RANGER)

poT/TSC
1i/3 QCTAVE FREQUENCY SPECTRA at PNLTmax 12/22/82
AS MEASURED E.60th ST+ HELIPORT OPERATIONS X
SITE: &6 ROOSEVELT ISLAND (450 ft FROM PAD CENTER) NOV 17y 1982

LEVEL db re20 microPASCAL (25Hz - 10KHz)

e e e e e e e e e o T T

EVENT 108 AFFPROACH (REG# 100FH)
74.0 B3 74,6 6647 71.6 BaAS 7344 76486 7645 7541 7546 7341 70.9 67.3
bbb L6484 64.5 63.9 6344 60.2 58.2 56.2 53.2 52,7 48,1 446.5 44.1 0.0
EVENT 112 TAREOFF (REG# 100FH)

79.8 68.%9 71.4 70:6 74.9 74.1 70,7 69.6 8B4.8 77.5 73.5 74.8 72.8 71.1
F2.2 72.4 70,6 7104 70,0 691 672 65.0 6142 5647 5242 47.0 40.%9 0.0

¥ — SURVEY DATAr LEVELS UNCORRECTED FDR TEMPERATURE AND HUMIDITY.
NO CONTROL ON HELICOFTER FOSITION OR FERFORMANCE,
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TABLE NO. 30
BELL 47) HELICOFTER

DoT/TSC
1/3 OCTAVE FREQUENCY SPECTRA at PNLTmam 12/22/82

AS MEASURED E.&0th ST. HELIPORT OPERATIONS %

SITE! & ROOSEVELT ISLAND (450 £+ FROM PAD CENTER) NOV 17, 1982

_———...-—_.—.—.——-..-...-—.—m.u———._——q.q_——u.._——...-._uqa_.__ﬂ_

EVENT 102 TAKEOFF (REG%# 5832F)

7044 7548 B2.4 77.4 82.64 /6.7 71.5 B2.9 78.3 82.8 73.8 78.7

78.3 77.1
7342 75.3 72,7 74.0 70.8 49,7 6840 65.4 62,2 58,2 54,9

92:3 49.1 0.0

¥ — SURVEY DATA» LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY.
ND CONTROL ON HELICOPTER FOSITION OR PERFORMANCE.,
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BITES

EVENT 104
73+1 70,5
82.5 79.5
EVENT 1035
47.1 &8.0
4.7 73.2
EVERT 10%

675 &92.3
79.7 81.3

# — SURVEY

TABLE NO.
SIKORSKY §-76 (SPIRIT) HELICOPTER

31

1/3 OCTAVE FREQUENCY SPECTRA at PNLTmax

AS MEASURED E.&0th ST.

HELIPORT OPERATIONS X

& RODSEVELT ISLAND (450 £t FROM PAD CENTER)

LEVEL db re20 microPASCAL (25H=z - 10KH=z)

83.1
/8.3

71.2
71.3

BO.5
iRy

DATA

AFFPROACH

74.7 B4.7

76.3 73,0

TAKEOFF

4683 467 .4

48,3 45.8B

TARKEOFF

&67.2 70,6
73.% 70,3

(REG# 3166)

78.8 72.3 78.1
71.0 47.5 64.3

(REG#

6B.9 7248 6795
64.3 63.0 60.8

(REG# 3WL)

48.4 78.8B 76.6
67.+8 &4b6.2 &3.8

3166)

B2.%
615

670
972

66,9
609

86,3
974

52.%

77.4
974

89.2
93.9

76+4
475

T647
G916

LEVELS UNCORRECTED FOR TEMPERATURE AND
NO CONTROL ON HELICOPTER POSITION DR PERFORMANCE.
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NOY

B84.3
49.3

72+4
394

793
44,5

HUMIDITY .

1739

noT/7s5C
12/22/782

1982

88.7 84.4
43.4 0.0

3.9 74.7
3143 0.0

74.0 81.0
35.6 0.0




APPENDIX A - ON-SITE OBSERVATIONS AND WEATHER DATA

Appenxix A contains tables which present a collection of physical and
weather data observed by instrument operators during the measurement periods.
Operators were instructed to log and identify as much pertinent information as
practical. This included, in order of preference: 1) heliport Operations, 2) loud
events of any type, 3) helicopter and airplane flybys, and &) local traffic. For each
type of activity during each period, observers noted the maximum noise level ob-
tained from the LED display on the Gen Rad 1945 Community Noise Analyzer. (In
some cases, maximum noise levels were obtained from the graphic level records.)
Tables Al-Aé contain data for Sites 1,2, 5,6, 7 and & respectively. Table A7 con-
tains weather data gathered at Site 3 and 6.

It should be emphasized that observers were not able to record all pertinent
information that actually occurred. For example, an observer might be occupied
logging a helicopter arrival and omit a helicopter flyby or truck passby occurring at
the same time. Thus, the data in Appendix A is not complete, but is intended to
provide information which is never the less useful in quantifying the measured
noise levels, Where possible, traffic counts on the nearest through roads were per-
formed. Traffic counts conducted for less than 30 minute periods were extrapo-

lated to 30 minutes, as indicated in the tables,
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Site No.

Table No. Al

ON-SITE OBSERVATIONS
(BG—mlnute periods)

1 - Vicinity of West 30th Etreet Heliport
New York, New York — November 16, 1982
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Site No. 2 - vVicinity of Downtown Heliport,

Table No., A2

ON-SITE QOBSERVATIONS
(30-minute pericds}

Enuth Street

New York, New York — November 16, 1882
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TME | o | Lwax | [ A “uﬂ e | Tupe L Lrax

o%00| 13 | 91 ' 74 | 3 |74 T Bowt Whistle

'_:'3.3-:: g |91 ; s W el | 3 || 80 I Boat Whistle | §4

0435| ¢ | 79 I 2 | 7é ( 2 ] T4 ﬂ Vo'ice Searam | 9

1005| 3| 77 ] s | %0 | 522 19 *  Horn ﬂriJJ

1035] 12 32 3|74 [343 19 *  Hoan 1 |
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Takle No.

A3

ON-5ITE OBSERVATIONS
(30-minute periods)

S§ite No. 5 - Apartment Playground West of East 60th Street Heliport
New York, New York — November 17, 1982
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Site No.

Table No. ad

ON-SITE OBSERVATIONS
(30-minute periods)

6 = Roosevelt Island 650 East

of East 60th Etreat Heliport

New York, New York - November 17,

il HEL| POF |
T
iLm; Mﬂ _
8co| 8 S’ra

1982

| OTHER ACTIVITY
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Table No. a5

ON-SITE OBSERVATIONS
O-minute periods)

- 7 - Roosevel

t Islang = South

East 60th
New York,

Street Heliport
New York — November 17, 1982

of Appartment Complex
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Site No. 8 = Roosevelt Island, 2100 Feet North-North-East
East 60th Street Heliport

Takble No. A6

ON-SITE OBSERVATIONS
(30-minute periods)

New York, New York — November 17, 1982
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Time

1120
1243
1409

U850
1011
1118
1237
12N

46°F
50°F
§3°F
54°F
54°F

Table No. A7
WEATHER DATA

New York, New York - November 16 - 17, 1982

o November 17, 1yg2

70%
6Y%
59%

52%

Site 3

Relative
Temgerature Humiuitx
November 16, 1982
42°F 56%
42°E 56%
42°F 6%

S5ite 6

Barometric
Pressure
TTessure

Wind
Speed Direction

Sky

Conditions

Downtown Heliport

780mm
780mm
780mm

Roosevelt Island

720mm
7 7 6
77 2mmm
77 3mm
77 5mm

73

<Smph

South

<7-8mph Southeast
<5-7mph Southeast

<3mph
<3mph
<3mph
<3mph
<3mph

Southeast
Southeast
Southeast
Southeast
Southeast

Clear
Clear
Clear

Cloudy
Partly Cloudy
Mostly Clear

(Clouds to East)

Partly Cloudy

(high thin clouds)






